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Background {#sec004}
==========

Hepatitis B infection is caused by the hepatitis B virus (HBV). It is an enveloped DNA virus that infects the liver and causes hepatocellular necrosis and inflammation \[[@pone.0166936.ref001]\]. HBV infection is one of a serious public health problem worldwide and it is 50--100 times more contagious than HIV \[[@pone.0166936.ref002], [@pone.0166936.ref003]\]. Many of the carriers do not realize that they are infected with the virus rendering the HBV to be known as a "silent killer" \[[@pone.0166936.ref004]\].

Worldwide, it is estimated that 240 million people are chronically infected with hepatitis B \[[@pone.0166936.ref005]\]. The largest number of people living with chronic HBV live in the Western Pacific region (over 95 million) followed by the African region (over 75 million) \[[@pone.0166936.ref006]\]. Recent reports demonstrated that 68,600 people die of HBV infection and more than 300,000 deaths due to liver cancer secondary to hepatitis B every year globally \[[@pone.0166936.ref007]\]. Perinatal and early childhood transmissions are the main routs of HBV infection in high and intermediate endemic areas \[[@pone.0166936.ref008]\]. Administering HBV vaccination to 90% of newborns within 24 hours from birth would prevent 84% of global HBV-related deaths \[[@pone.0166936.ref009]\].

In Ethiopia, Expanded Programme on Immunization (EPI) was launched in 1980 with the objective of achieving universal child immunization by 1990. However, the immunization policy was updated in 2007 which enrolled childhood immunization against HBV in a penta-valent form at the age of 6, 10 and 14 weeks after birth \[[@pone.0166936.ref010]\]. It has been noticed that the risk of HBV transmission decreases in a setting where there is a periodic perinatal HBV screening, immunoprophylaxis given to infants born to HBV infected mothers and hepatitis B vaccine administered both to high risk mothers and to all newborn infants \[[@pone.0166936.ref011]\]. Antenatal screening for HBsAg to all pregnant women and vaccination of their babies at birth has been recommended widely, yet it is not a routine practice in most health settings of Ethiopia \[[@pone.0166936.ref010]\].

It was estimated that over 5 million people are living with chronic HBV infection among the general population of Ethiopia \[[@pone.0166936.ref006]\]. However, data on the epidemiology of HBV infection in Ethiopia are limited, though few studies were conducted in the northern regions of the country. Using survey based questioners of Ethiopian blood donors, one study indicated that 8% and second 14.4% are infected by HBV in northern part of Ethiopia \[[@pone.0166936.ref012], [@pone.0166936.ref013]\]. Another study carried in Dessie \[[@pone.0166936.ref014]\] and Bahir Dar City \[[@pone.0166936.ref015]\] reported the prevalence of 4.9% and 3.8% among pregnant women, respectively. Other study from the same area also showed that 7.3% of sexually transmitted infections among women attending antenatal care were accounted for HBV infection \[[@pone.0166936.ref016]\]. These few studies indicated that hepatitis B infection among pregnant women raise a public health concern. The magnitude of the problem is not yet addressed in many parts of Ethiopia that include the Eastern Region. Different reports showed that the associated factors with HBV infections varied from region to region \[[@pone.0166936.ref014], [@pone.0166936.ref015], [@pone.0166936.ref016], [@pone.0166936.ref017]\]. Thus, determining the sero-prevalence and associated factors with HBV infection in different geographical setting is paramount to design appropriate preventive measures. Therefore, this study focused to determine the prevalence of HBV infection and associated factors among pregnant women attended antenatal care clinic in Deder Hospital, Eastern Ethiopia.

Methods and Materials {#sec005}
=====================

Study Setting and Period {#sec006}
------------------------

The study was conducted at Deder Hospital located in Deder Town, East Hararghe Zone, Oromia Regional State, Eastern Ethiopia that is about 458 km from the capital city of Ethiopia, Addis Ababa. The hospital serves as a referral for more than one million people coming from four Districts. It has 95 beds for inpatient and outpatient health care services including ANC for pregnant women. In average, around 2100 pregnant women visit the ANC clinic per a year for routine pregnancy check-up services that include the assessment of pre-existing health conditions (screening for anemia, syphilis, HIV), vaccination, nutrition counseling, micronutrient supplementation and early detection of pregnancy related complications. The study was conducted between 18 March 2015 and 15 May 2015.

Study Population and Sample Size {#sec007}
--------------------------------

The study population was all consecutive pregnant women who attended ANC clinic for check-up services at Deder Hospital during the study period. Sample size was statistically calculated based on single population proportion formula by taking 7.3% prevalence of HBV infection from previous study \[[@pone.0166936.ref016]\], desired precision of 3%, a 95% confidence level and 10% non- response rate. Finally, the calculated sample size was 318.

A total of 338 pregnant mothers, who were eligible for the study, attended the ANC clinic during the study period. However, twenty of them were excluded because they refused to give blood sample and disagreed to participate in the study. Accordingly, the desired sample size, 318 pregnant women were included in the study.

Sampling Procedure {#sec008}
------------------

As a routine service delivery procedure of the ANC clinic, pregnant women were triaged and assigned to the clinic. According to the sequence of their registration, they were allowed to enter into the ANC room for routine follow-up care one by one. Meanwhile, after the purpose of the study was explained to the subjects, they were asked to participate voluntarily in the study. All pregnant women with confirmed pregnancy were enrolled in this study. Pregnant mothers who attended the clinic for more than one visit during the study period were excluded. To avoid this, a unique mark was put on cards of all enrolled mothers. Accordingly, pregnant women who attended the ANC clinic were consecutively enrolled until the desired sample size was attained. Information on socio-demographic and other pertinent data was collected by trained data collectors using a pre-tested standard questionnaire adapted from the WHO "protocol for assessment of hepatitis B infection in antenatal patients" \[[@pone.0166936.ref018]\].

Blood Sample Collection, Transportation and Processing {#sec009}
------------------------------------------------------

Three milliliters (ml) of venous blood was collected using plain tube by an experienced laboratory technologist from each study participant. Afterwards, the blood was allowed to clot at room temperature for about 30 minutes as recommended by testing kit's manufacturer (Dialab GmbH, Austria). The tube was centrifuged at 800g for 20 minutes; serum was separated; transferred into cryo-tube and finally stored in a freezer at -20°C. The samples were transported to the Red Cross Society Blood Bank Laboratory, Harar Branch, Ethiopia in a cold box for serological test. Serological screening was done in the same day of arrival to control pre-analytical problem that could be occurred due to multiple freeze-thaw cycles of the serum. Screening for HBsAg was performed at Red Cross Society Blood Bank Laboratory using the Dialab^®^ HBsAg ELISA kit (Dialab GmbH, Austria) that can detect all HBV genotypes and subtypes. To maintain the quality of laboratory results, standard operating procedures (SOPs) of the test kit's manufacturer was followed strictly. Positive and negative controls were run along with each batch of ELISA test kit.

Method of Data Analysis {#sec010}
-----------------------

Data were entered into Epi-Data version 3.1 and transferred to SPSS version 16 for analysis. Descriptive statistical tests such as proportion and mean were used to compute the socio-demographic, behavioral and the outcome variable. Binary logistic regression analysis was used to determine the association between explanatory variables and the outcome variable with odds ratio at 95% CI. All explanatory variables with P-value ≤ 0.2 in the bivariate analysis were included in multivariate logistic regression model. P-value ≤ 0.05 in multivariate analysis was considered as statistical significance.

Ethical Considerations {#sec011}
----------------------

This study obtained Ethical clearance from Institutional Health Research Ethics Review Committee (IHRERC) of the College of Health and Medical Sciences of Haramaya University. All study participants were informed about the study and assured about the confidentiality, protection and anonymity of data. Written consent was obtained from each study participant prior to data collection and they participated voluntarily in the study. Laboratory results of HBsAg were reported to the health facility for further management of infected pregnant women. All HBsAg positive mothers were referred to physician and followed by testing their liver function in hospital's laboratory. However, only supportive cares were offered because treatment guideline and specific drugs for HBV infections are not available in most health facilities of Ethiopia.

Results {#sec012}
=======

Socio-demographic Characteristics of the Study Participants {#sec013}
-----------------------------------------------------------

A total of 318 pregnant women participated in this study with a response rate of 100%. The age of the study participants range between 15 and 40 years with a mean age of 25 years. More than half of the study participants, 181 (56.9%) were living in rural areas. Two hundred ninety nine (94%) of them were married and 274(86.2%) were Oromo by ethnicity. One hundred thirty two (41.5%) of the participants did not attend formal education. One hundred seventy (53%) were housewives and the others were teachers and merchants by occupation ([Table 1](#pone.0166936.t001){ref-type="table"}).

10.1371/journal.pone.0166936.t001

###### Socio-demographic characteristics of pregnant women attending ANC clinic at Deder hospital, Eastern Ethiopia, 2015 (N = 318).

![](pone.0166936.t001){#pone.0166936.t001g}

  Characteristic           Number                Percentage (%)   
  ------------------------ --------------------- ---------------- ------
  **Age (in year)**        15--19                88               27.6
  20--24                   112                   35.2             
  25--29                   66                    20.8             
  ≥30                      52                    16.4             
  **Residence**            Urban                 137              43.1
  Rural                    181                   56.9             
  **Marital Status**       Single                5                1.6
  Married                  299                   94               
  Divorced                 7                     2.2              
  Widowed                  7                     2.2              
  **Ethnicity**            Oromo                 274              86.2
  Amhara                   30                    9.4              
  Gurage                   9                     2.8              
  Siltie                   5                     1.6              
  **Educational Status**   No formal education   132              41.5
  Primary school           119                   37.4             
  Secondary & above        67                    21.1             
  **Occupation**           Farmer                88               28
  Health worker            8                     3                
  Housewife                170                   53               
  Daily Laborers           14                    4                
  Others                   38                    12               

Prevalence of Hepatitis B Virus Infection {#sec014}
-----------------------------------------

In this study, the overall prevalence of HBsAg was 6.9% (22/318). Higher prevalence, 8% (9/112), was observed in the age group of 20--24 years. The prevalence of HBV infection increased with educational status of study participants throughout the entire sub-category. The highest prevalence of 37.5% was recorded in health care worker pregnant women. ([Table 2](#pone.0166936.t002){ref-type="table"}).

10.1371/journal.pone.0166936.t002

###### Prevalence of HBV among pregnant women attending ANC clinic at Deder Hospital, Eastern Ethiopia 2015 (N = 318).

![](pone.0166936.t002){#pone.0166936.t002g}

  Variable                           HBsAg Status                      
  ---------------------------------- --------------------- ----------- -----------
  **Age (in year)**                  15--19                5(5.7)      83(94.3)
  20--24                             9(8)                  103(92)     
  25--29                             5(7.6)                61(92.4)    
  ≥30                                3(5.8)                49(94.2)    
  **Residence**                      Urban                 12(8.8)     125(91.2)
  Rural                              10(5.5)               171(94.5)   
  **Marital Status**                 Single                1(20)       4(80)
  Married                            20(6.7)               279(93.3)   
  Divorced                           0(0)                  7(100)      
  Widowed                            1(14.3)               6(85.7)     
  **Ethnicity**                      Oromo                 19(6.9)     255(93.1)
  Amhara                             3(10)                 27(90)      
  Gurage                             0(0)                  9(100)      
  Siltie                             0(0)                  5(100)      
  **Educational Status**             No formal education   7(5.3)      125(94.7)
  Primary school                     8(6.7)                111(93.3)   
  Secondary & above                  7(10.4)               60(89.6)    
  **Occupation**                     Farmer                6(6.8)      82(93.2)
  Health worker                      3(37.5)               5(62.5)     
  Housewife                          9(5.3)                161(94.7)   
  Daily Laborers                     1(7.1)                13(92.9)    
  Others                             3(7.9)                35(92.1)    
  **Gravidity**                      Primigravida          3(4.1)      70(95.9)
  Multigravida                       19(7.8)               226(92.2)   
  **Parity**                         Nullipara             3(3.7)      79(96.3)
  Multipara                          19(8.1)               217(91.9)   
  **History of blood transfusion**   Yes                   0(0)        2(100)
  No                                 22(6.9)               294(93.1)   
  **HIV sero-status**                Positive              0(0)        0(0)
  Negative                           22(6.9)               294(93.1)   

Factors Associated with Hepatitis B Virus Infection {#sec015}
---------------------------------------------------

Results of multivariate logistic regression analysis indicated that few predictor variables showed statistically significant association with HBV infections. Pregnant women who had a history of abortion were 10 times more likely of being infected by HBV than pregnant women who had no history of abortion. Having history of nose piercing were more likely to be infected (AOR 8.9; 95% CI 1.34--59.39) than their counterpart. Similarly, history of surgical procedure was significantly associated with HBV infection (AOR 13.3; 95% CI 1.7--103.8). Pregnant women who had history of multiple sexual partners were about 16 times more likely of being infected than those had no history of multiple sexual partners ([Table 3](#pone.0166936.t003){ref-type="table"}).

10.1371/journal.pone.0166936.t003

###### Statistical association of predictor variables with HBV infection, among pregnant women attending ANC clinic at Deder Hospital, Eastern Ethiopia, 2015, (N = 318).
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  Variables                                          HBsAg Status   Crude Odds Ratio (COR (95% CI))   Adjusted Odds Ratio                        
  -------------------------------------------------- -------------- --------------------------------- ----------------------- ------------------ -------
  **Age (in year)**                                                                                                           \*                 
  15--19                                             5(5.7)         83(94.3)                          1                                          
  20--24                                             9(8)           103(92)                           1.450 (.468--4.494)                        
  25--29                                             5(7.6)         61(92.4)                          1.361 (.377--4.908)                        
  \>30                                               3(5.8)         49(94.2)                          1.016 (.233--4.439)                        
  **Residence**                                                                                                               \*                 
  Urban                                              12(8.8)        125(91.2)                         1.642(0.688--3.920)                        
  Rural                                              10(5.5)        171(94.5)                         1                                          
  **Educational Status**                                                                                                      \*                 
  No formal education                                7(5.3)         125(94.7)                         1                                          
  Primary school                                     8(6.7)         111(93.3)                         1.287(0.452--3.663)                        
  Secondary & above                                  7(10.4)        60(89.6)                          2.083(0.699--6.208)                        
  **Occupation**                                                                                                              \*                 
  Farmer                                             6(6.8)         82(93.2)                          1                                          
  Health worker                                      3(37.5)        5(62.5)                           8.2(1.568--42.870)                         
  Housewife                                          9(5.3)         161(94.7)                         0.764(0.263--2.220)                        
  Daily Laborers                                     1(7.1)         13(92.9)                          1.051(0.117--9.453)                        
  Others                                             3(7.9)         35(92.1)                          1.171(0.277--4.951)                        
  **Gravidity**                                                                                                               \*                 
  Primigravida                                       3(4.1)         70(95.9)                          1                                          
  Multigravida                                       19(7.8)        226(92.2)                         1.962(0.564--6.825)                        
  **Parity**                                                                                                                  \*                 
  Nullipara                                          4(4.8)         79(95.2)                          1                                          
  Multipara                                          18(7.7)        217(92.3)                         1.638(0.538--4.989)                        
  **Home delivery by traditional birth attendant**                                                                            \*                 
  Yes                                                13(8.2)        146(91.8)                         1.484(0.616--3.578)                        
  No                                                 9(5.7)         150(94.3)                         1                                          
  **History of abortion**                                                                                                                        
  Yes                                                17(22.7)       58(77.3)                          13.952(4.943--39.378)   10.9(2.2--53.9)    0.003
  No                                                 5(2.1)         238(97.9)                         1                       1                  
  **Ear Piercing**                                                                                                            \*                 
  Yes                                                21(7.6)        254(92.4)                         1.654(0.373--7.335)                        
  No                                                 1(2.3)         42(97.7)                          1                                          
  **Nose Piercing**                                                                                                                              
  Yes                                                14(63.6)       8(36.4)                           30.00(10.042--89.625)   8.9(1.3--59.39)    0.025
  No                                                 8(2.7)         288(97.3)                         1                       1                  
  **Tattooing**                                                                                                                                  
  Yes                                                11(26.2)       31(73.8)                          8.548(3.424--21.339)    2.9(0.59--15.1)    0.185
  No                                                 11(4)          265(96)                           1                       1                  
  **Traditional Uvulectomy or/and tonsillectomy**                                                                                                
  Yes                                                17(13.1)       113(86.9)                         5.506(1.977--15.336)    3.2(0.65--16.16)   0.152
  No                                                 5(2.7)         183(97.3)                         1                       1                  
  **History of hospital or HC admission**                                                                                                        
  Yes                                                17(27)         46(73)                            18.478(6.495--52.569)   3.2(0.73--14.45)   0.122
  No                                                 5(2)           250(98)                           1                       1                  
  **History of surgical Procedure**                                                                                                              
  Yes                                                7(46.7)        8(53.3)                           16.8(5.376--52.502)     13.3(1.7--103.8)   0.014
  No                                                 15(5)          288(95)                           1                       1                  
  **History of tooth extraction**                                                                                                                
  Yes                                                6(14.6)        35(85.4)                          2.796(1.026--7.62)      1.8(0.32--9.72)    0.514
  No                                                 16(5.8)        261(94.2)                         1                       1                  
  **History of sexually transmitted infection**                                                                                                  
  Yes                                                14(36.8)       24(63.2)                          19.833(7.566--51.992)   3.2(0.7--14.29)    0.129
  No                                                 8(2.9)         272(97.1)                         1                       1                  
  **History of multiple sexual partners**                                                                                                        
  Yes                                                16(36.4)       28(63.6)                          25.524(9.242--70.486)   16.8(3.2--87.9)    0.001
  No                                                 6(2.2)         268(97.8)                         1                       1                  

1 = reference category,

\* = P.Value greater than 0.2 in bivariate analysis,

HC = health center

Discussion {#sec016}
==========

In this study, we found that the prevalence of HBsAg among study participants was 6.9%. According to established criterion, the prevalence of HBsAg among pregnant women in this study area can be classified as "high inter-mediate" endemicity area \[[@pone.0166936.ref001]\]. This finding is similar with a prevalence of 6.1% reported in Southern Ethiopia \[[@pone.0166936.ref019]\], 6% in Addis Ababa \[[@pone.0166936.ref020]\] and 7.3% in Gondar, Northwest Ethiopia \[[@pone.0166936.ref016]\]. But, relatively it is higher than 4.9%, 4.4%, 4.3% and 3.8% of prevalence which were reported from Dessie \[[@pone.0166936.ref014]\], Felege Hiwot \[[@pone.0166936.ref021]\], Arba Minch \[[@pone.0166936.ref022]\] and Bahir Dar city \[[@pone.0166936.ref015]\], respectively. However, it is lower than earlier survey of Ethiopian blood donors (8%) \[[@pone.0166936.ref012]\] and 14.4% \[[@pone.0166936.ref013]\] of HBV sero-prevalence from northern part of Ethiopia. On the other hand, in comparison with other countries, higher results (16.6%) were reported in Nigeria \[[@pone.0166936.ref023]\] and (10.6%) in Ghana \[[@pone.0166936.ref024]\]. Whereas, lower prevalence, 1.5%, 1.6% and 4% were reported in Libya, Algeria and Tunisia, respectively \[[@pone.0166936.ref025]\]. This variation might be due to differences in sampling method, geographical variation, differences in cultural practices, sexual behavior and practices, and differences in the test methods employed to detect HBV infection.

In the present study, the prevalence of HBsAg was high among the age group of 20--24 years followed by 25--29. This finding is consistent with a report in Nigeria \[[@pone.0166936.ref026]\]. The possible explanation for this finding could be that women in these age groups are more sexually active and they may have higher chance of multiple sexual partners.

In fact our study demonstrated that history of abortion, nose piercing, surgical procedure and history of multiple sexual partners were significant predictors of HBV infection. Women with a history of abortion had a chance of 11 times (AOR10.9, 95%CI 2.2--53.9) to develop HBV infection compared to their counterpart. Similar results were reported from Jimma \[[@pone.0166936.ref027]\], Arba Minch \[[@pone.0166936.ref022]\], Addis Ababa \[[@pone.0166936.ref020]\] and Dessie, Ethiopia \[[@pone.0166936.ref014]\]. This high incidence of infection could be attributed to poor practices of infection prevention control during abortion and related activities. Moreover, women with a history of multiple sexual partners were 17 times (AOR 16.7, 95%CI3.2--87.9) more likely to develop HBV infection compared with those having single partner. Similar findings reported in Addis Ababa, Ethiopia \[[@pone.0166936.ref028]\]; and in Nigeria \[[@pone.0166936.ref029]\]. This finding may be explained as since hepatitis B is blood born virus; blood, semen and other body fluids are common source of infection that sexual contacts serve as a mode of transmission. Thus, sexually active women have a higher chance of getting the infection especially those who have the history of multiple sexual partners.

In this study, history of surgical procedure and nose piercing were statistically associated with HBV infection. Similar results were reported in Dessie \[[@pone.0166936.ref014]\] and Bahir Dar, Ethiopia \[[@pone.0166936.ref015]\]. But, other reports from Nigeria \[[@pone.0166936.ref029]\]; Mauritania \[[@pone.0166936.ref030]\] and Yemen \[[@pone.0166936.ref031]\] were contradicted with our findings. The difference could be attributed to variations in sample size, study period and poor practices of infection prevention strategies. Interestingly we found that factors such as educational status, tattooing, home delivery, blood transfusion and history of tooth extraction were not statistically associated with HBV infection that are consistent with the findings reported in Nigeria \[[@pone.0166936.ref026]\] and in Sudan \[[@pone.0166936.ref032]\] but inconsistent with other studies \[[@pone.0166936.ref014], [@pone.0166936.ref015], [@pone.0166936.ref033]\]. These differences could be due to variations in sample size, duration of study and safety precautions being taken.

Ethiopia is among the countries with high burden of HIV infection and it is located in a region classified as high endemic area for HBV \[[@pone.0166936.ref034]\]. Due to that HIV and HBV share the same modes of transmission; the likelihood of HBV/HIV co-infection is anticipated. But, in this study, positive HIV test result was not observed in all study participants. One of the possible reasons could be the drawback of secondary data source because HIV test results of women were collected from the antenatal care clinic's registration book. However, previous studies reported the co-infection rate of 22.6% \[[@pone.0166936.ref014]\]; 19% \[[@pone.0166936.ref015]\] from Northern and 0.6% \[[@pone.0166936.ref019]\] from Southern Ethiopia.

In this study very important predictor variables are significantly associated with the HBV infection despite high odds ratio and wide confidence intervals were observed statistically. These might be due to the small sample size and few numbers of cases (positive for HBsAg) in our study. Other possible causes for these huge statistical results such as confounding effects, multicollinearity and the validity of regression model were addressed at the stage of study design and during data analysis. Likewise, similar numerical problems were reported in other comparable studies \[[@pone.0166936.ref014], [@pone.0166936.ref020]\]. For the purpose of this study, only HBsAg was determined which tells about active infection rather than total prevalence. But screening for other serological markers such as anti-HBs and anti-HBc antibodies would have great potential to determine the overall prevalence of HBV infection. We neither tested for anti-HBc (IgM), nor followed up women to determine if they had a chronic or an acute infection. Moreover, we could not determine the extent of perinatal transmission of HBV; because the prevalence of HBeAg or the viral load was not assessed among HBsAg sero-positive pregnant mothers due to lack of reagent kits and resource constraints. These all should be considered as the limitations of this study.

Conclusions and Recommendations {#sec017}
===============================

The overall prevalence of HBV infection among pregnant women in Deder, Eastern Ethiopia is high-intermediate (6.9%) endemic area according to the WHO classification criteria. This finding suggests that the vertical transmission of HBV infection may be a serious public health problem in Deder district. Factors such as history of abortion, nose piercing, surgical procedure and history of multiple sexual partners were significantly associated with HBV infection. Thus, to decrease the prevalence of this viral infection, we recommend that health education programs on the mode of HBV transmission, high-risk behaviors and methods of preventions should be instituted at antenatal care clinics to raise the awareness of mothers. It is also advisable to implement nosocomial infection prevention strategies to prevent the transmissions of HBV through health care related activities such as surgical procedures. Furthermore, all pregnant women should be screened for HBV, treated if necessary to reduce their viral loads and their children vaccinated at birth with the single-dose hepatitis B vaccine to break the cycle of mother-to-child transmission.
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